ABSTRACT: A pot experiment was carried out to study the effect of different NPK fertilization rates and various Mn and Zn treatments on sandy soil-grown Delonix regia seedlings at the Nursery of Fac. of agric., Minia Univ. during 2016 and 2017 seasons.
INTRODUCTION
The nutritional requirements, in term of macro and microelements, for many ornamental trees grown in clay and loamy soils, had been extensively carried out. However, those grown under sandy soil conditions deserve more investigations, especially in Egyptian new towns and villages extended in the newly reclaimed regions.
Delonix regia (royal poinciana) is one of the most popular shady ornamental trees. It is the most popular shady ornamental trees. It is fast growing deciduous tree reaching 6-12 m. height. Leaves are 30-50 cm long with 20-40 pairs of oblong leaflets. The tree is almost completely covered with red showy flower 6-10 cm across during summer and autumn. In addition to the very nice structural tent-like canopy 8-10 m across.
The distinctive roles of N, P and K fertilizers in enhancing the various vegetative growth characters and stimulating chemical constituents of different ornamental woody plants were found by Badran et al. (2003) on Acacia saligna, Ali (2005) on Sterculia diversifolia, Abdou et al. (2006) on Khaya senegalensis, El-Sayed et al. (2006) on Dalbergia sissoo, Badran et al. (2008) on Koelreuteria paniculata, Shetta et al. (2014) on Leucaena, Abd-Elmola (2014) on poplar and Badran et al. (2016) on Moringa oleifera. However, those of Mn and Zn were declared by Badran et al. (1989) on Luffa cylindrica; Taha (1994) on Parkinsonia aculeata; Badran et al. (1994) , Aly et al. (1994) , Ahmed (1995) and Ahmed and Aly (1998) 
MATERIALS AND METHODS
A pot experiment was conducted during 2016 and 2017 successive seasons at the Nursery of Fac. of Agric., Minia Univ. to study the effect of three NPK fertilization rates and five zinc plus manganese levels on vegetative growth, photosynthetic pigments content and leaves N, P and K % of Delonix regia seedlings grown in sandy soil.
One year old seedlings (average of 80 cm height and 8 mm diameter) were planted in 30 cm clay pots filled with 12 kg sandy soil on the second week of March for both seasons. A complete randomized block design in split-plot arrangement, with four replicates and five plants/replicate, was followed where three NPK fertilization rates represented the main plots and five micronutrient treatments occupied the subplots.
The three NPK treatments were N 1 P 1 K 1 , N 2 P 2 K 2 and N 3 P 3 K 3 where the amounts of N 1 , N 2 and N 3 were 12, 24 and 36 g/pot of ammonium sulphate (20.5 % N); P 1 , P 2 and P 3 were 10, 20 and 30 g/pot of calcium superphosphate (15.5 % P 2 O 5 ) and K 1 , K 2 and K 3 were 5, 10 and 15 g/pot of potassium sulphate (48 % K 2 O). Such fertilizer amounts were divided into four equal portions and added two months after planting date, with four weeks intervals thereafter. On the other side, Zn and Mn were foliar sprayed as zinc sulphate and manganese sulphate at the concentration of 25, 50, 75 and 100 ppm for each element, in addition to the control. Such five treatments were applied four times, with three weeks interval, three months after planting date.
On the second week of October for both seasons, data were recorded for plant height, stem thickness, crown diameter and leaves, stem and roots dry weight. In addition, chlorophyll a, b and carotenoids contents according to Fadl and Seri-Eldeen (1978) and leaves N, P and K % according to Page et al. (1982) were determined. All obtained data were statistically analyzed following the method of Little and Hills (1978) .
RESULTS AND DISCUSSION

Vegetative growth parameters:
All studied vegetative growth parameters were gradually increased parallel to the increase in the applied NPK rate, in both seasons. Within the three NPK rates both medium (N 2 P 2 K 2 ) and high (N 3 P 3 K 3 ) ones gave significantly higher values than the low one (N 1 P 1 K 1 ) for plant height, stem thickness, crown diameter and stem dry weight with no significant differences between the medium and high ones as shown in Tables (1 & 2) for both seasons. Numerically, plant height, stem thickness and crown diameter were increased by 15.6, 10.4 and 13.6 % in the first season and 15.3, 10.8 and 14.3 % in the second one due the high rate over the low one. In agreement with these results were those of Badran et al. (2003) Concerning micronutrient treatments, each of plant height, stem thickness, crown diameter and leaves and stem dry weights were significantly increased due to all applied micronutrient concentrations in comparison with control treatment. Such increase was gradually parallel to the increase in Mn + Zn concentration up to 75 ppm. Such trend was evident in the two seasons as shown in Tables (1 and 2 ). The best treatment (Mn at 75 ppm + Zn at 75 ppm) increased plant height, stem thickness, leaves crown diameter, leaves dry weight and stem dry weight, respectively, by 27.3, 42.4, 33.3, 32.4 and 32.7 % in comparison with the values of the control treatment in the first season. Nearly similar values were almost obtained in the second season for the same respective traits and treatments. In accordance with these results were the findings of Badran et al. (1989) on Luffa cylindrica; Taha (1994) on Parkinsonia aculata, Badran et al. (1994) , Ahmed (1995) and Ahmed et al. (1998) on Leucaena and Mahdy (2002) on Albizzia lebbek.
The interaction between NPK and microelement treatments was significant in both seasons for all studied vegetative growth characters except for roots dry weight as indicated in Tables (1 and 2 ). The best results were obtained due to N 2 P 2 K 2 or N 3 P 3 K 3 in combination with the treatment of Mn at 75 ppm + Zn at 75 ppm as clearly shown in Tables (1 and 2 ).
Photosynthetic pigments content:
The three photosynthetic pigments, i.e. chlorophyll a, b and carotenoids were gradually increased, in both seasons, according to the gradual increase in NPK rate. Significant differences were detected with the highest values being obtained due to the high rate (N 3 P 3 K 3 ) for the three pigments as indicated in Table ( 3). The beneficial role of NPK fertilization in promoting the photosynthetic pigments was revealed also by Badran et al. (2003) , Ali (2005) , Abdou et al. (2006) , Abd-Elmola (2014) and Badran et al. (2016) on Acacia saligna, Sterculia diversifolia, Khaya senegalensis, poplar and Moringa oleifera, respectively.
In regard to micronutrients, the contents of the three photosynthetic pigments were gradually increased by the gradual increase in the micronutrients concentration up to Mn 75 ppm + Zn at 75 ppm in both seasons.
However, significant differences were detected for chlorophyll b and carotenoids only as shown in Table ( 3) with the highest values being given by Mn 75 ppm + Zn 75 ppm. In accordance with these results were the findings of Badran et al. (1989) on Luffa cylindrica, Taha (1994) on Parkinsonia aculeata, Ahmed (1995) and Ahmed and Aly (1998) on Leucaena and Mahdy (2002) on Albizzia lebbek. Table ( 3) shows that the interaction between NPK and Mn/Zn treatments did not reach the level of significance, in the two seasons, except for that of chlorophyll b.
Leaves percent of nitrogen, phosphorus and potassium:
Table (4) illustrates that both medium and high NPK rates significantly augmented each of N, P and K leaves %, in both seasons, over those of the low rate. It is interesting to note that non-significant differences were existed between medium (N 2 P 2 K 2 ) and high (N 3 P 3 K 3 ) rates in this concern. The findings of Ali (2005) , ElSayed et al. (2006) , Badran et al. (2008) , Abd-Elmola (2014) and Badran et al. (2016) on Sterculia diversifolia, Dalbergia sissoo, Koelreuteria paniculata, poplar and Moringa oleifera, respectively were in close agreement with our results. Leaves % of N, P and K were gradually increased parallel to the increase in the used micronutrient rates up to Mn 75 ppm + Zn 75 ppm, in the two seasons, in comparison with control treatment. However, the differences were significant for N and K % only as shown in Table (4) . On the line with these results were those reported by , Ahmed (1995) and Ahmed and Aly (1998) Table ( 4) shows that the interaction between NPK and Mn/Zn treatments was significant only with N % and K %, with the best results being given by either the medium or the high NPK rate in combination with 75 Mn ppm + 75 ppm Zn.
The importance of N, P and K elements in inducing vegetative growth parameters, as well as, chemical composition of Delonix regia seedlings could be recognized in the light of their well-known physiological roles in plant growth and development. Meanwhile, Takei et al. (2001) revealed that N availability in the root zone may initiate cytokinins to be transported across the roots to the shoots. Moreover, Bravdo (2000) stated that the differences in the mobility of various elements expose the roots of the plant to a wide range of mineral availability and rapid branching of small rootlets which reflect, by sequence, in better growth of the different plant parts.
Concerning the two microelements, manganese has an important role in photosynthesis as it is involved in the sequences of reactions by which electrons are derived from water and oxygen is liberated. It is widely involved in catalytic roles in plants such as krebs cycle and nitrogen metabolism. It may also have a structural role in chloroplasts which become light sensitive in its absence and ultimately lose their structure under conditions of extreme Mn shortage (Delvin, 1975 and Bidwell, 1974) . Zinc on the other hand, is involved in the biosynthesis of the plant auxin, indole-3-acetic acid and as such its deficiency may produce shortened, stunted plants with poorly developed apical dominance. It is also an obligatory activator of a number of important enzymes and involved in protein synthesis (Devlin, 1975 and Bidwell, 1974) .
